SUMMARY All singleton live births occurring in Singapore in the three years 1981-3 were computed, and birthweight was examined in the different ethnic groups (Chinese, Malay, and Indian). Overall the proportions of babies of very low birthweight (less than 1500 g) and low birthweight (less than 2500 g) were: Chinese 0-3% and 61 %, Malays 0-4% and 8-5%, and Indians 0-5% and 10-0%. The important finding was that in all gestational periods and virtually all maternal age and live birth order groups Indians had the highest proportion of very low and low birthweight babies. However for prematurity Indians at 6 7% had a higher rate than Chinese (5 1%) but lower than Malays (9-9%). Likewise for neonatal mortality Indians at 8 7 per 1000 live births were between Chinese (7-1) and Malays (9-1). The evidence seems to indicate that the reason for Indians having a higher proportion of low birthweight babies is partly ethnic/genetic, and the cut-off point of 2500 g should perhaps be lowered for babies from the Indian subcontinent when international comparisons are being made.
There are worldwide variations in the proportions of live births that are of low birthweight.' In particular, there are known to be very high proportions in India,2 and it has been suggested that this may to some extent be for ethnic/genetic reasons.3 There is also some indication that low weight babies are less common in some Chinese populations.4
In a previous article we described low birthweight in Singapore in a sample ofsingleton births between 1967 and 1974.5 An important finding to come out of this study was that Indians had smaller babies with a higher proportion of low birthweight babies than Chinese and Malays. The conclusion was that this difference was to some extent probably of ethnic/ genetic origin.
In the last few years birthweight in grams and basic demographic and biological information have been recorded centrally on all births in Singapore. This geographically defined population study therefore looks at all singleton live births for the years 1981-3, examining low birthweight by ethnic group. Hence it will be possible to see ifethnic group differences found in our previous study hold for recent years and after removing sampling variation.
Materials and methods
Data for all births occurring in the years 1981-3 were obtained from the Singapore Registry of Births and Deaths and processed at the National University of Singapore Computer Centre using the SPSS statistical package. Births must by law be registered, and the registration of births is considered to be virtually complete as the birth certificate is an important document for a number of adminstrative purposes.
For the analysis the ethnic group of the father is used, but the majority of marriages in Singapore are still within the same ethnic group. For example, in 1982 for live births where the mother was Chinese, in 97 7% of cases the father was also Chinese while for Malays the proportion was 88-3% and for Indians 83.6%.6
Gestation obviously has a strong bearing on birthweight. Hence the data include analysis by period of gestation which refers to the number of completed weeks the baby was in the mother's womb before birth and is calculated from the first day of the last normal menstrual period. Table 1 shows the distribution of births by low birthweight both overall and by ethnic group. It can be seen that overall the proportions of very low birthweight (less than 1500 g) and low birthweight (less than 2500 g) are 0-3% and 6-8%. By ethnic group the lowest proportions are in the Chinese (0 3% and 6 1%) then the Malays (0-4% and 8-5%), Indians having the highest proportions (0-5% and 10-0%). From Table 2 it can be seen that the proportion of term babies (37-41 weeks) is highest in Chinese followed closely by Indians and then Malays, with rates of prematuritiy (36 and under weeks) highest in Malays (9-9%), then Indians (6-7%) and then Chinese (5-1%). All ethnic groups show the expected declining proportion of very low and low birthweight births as gestational age goes from pre-term to term. For pre-term babies Malays have the lowest proportion of very low birthweight (3-8%) and Indians the highest (6 0%). Similarly, for low birthweight, Malays are 30-0% with Indians 42 5%. For term babies (37-41 weeks) and post-term babies (42 and over weeks) Chinese have the lowest rates for low birthweight (4-3% and 3-1%) and Indians the highest (7.4% and 12-1%). proportion of low birthweight babies, then Malays, designated "pre-term" and those of birthweight less and then Chinese. However this does not hold for high than 2500 g "low birthweight".9
parity women where in fact Indians have the lowest There is a social class gradient in the incidence of low birthweight,"I though in the WHO study it was found not to be marked.'2 But in Singapore Indians tend to occupy a socioeconomic position between that of Chinese and Malays illustrated by the postneonatal mortality rates per 1000 live births for 1982 of Chinese 2 1, Indians 2-6, and Malays 4.4.6 It is known that postneonatal mortality tends to be more affected by "social" than "medical" factors.'3 This difference in socioeconomic position is also no doubt at least partly responsible for the differences in rates of prematurity by ethnic group (table 2) . 14 Hence in Singapore the social gradient is reflected in prematurity but not in low birthweight. The social class gradient in low birthweight is considered to be at least partly explained by cigarette consumption during pregnancy. " However the rates of smoking in adult women in Singapore are relatively low, and a survey in 197516 found that it was in fact lowest in Indians (4-1%), then Malays (4.5%), and then Chinese (9-4%). Hence smoking patterns do not account for the lack of social class gradient in birthweight. As discussed in our previous study, nutrition is not likely to be an explanation of the higher rate of low birthweight in Indians in relatively affluent Singapore.5 While the possibility of low birthweight being less common in some Chinese populations has been raised,4 it has been found here that the proportion of low birthweight babies in Indians is markedly higher than in Chinese and also higher than in Malays. Hence in Singapore there seems to be no explanation for the higher rate of low birthweight in Indian babies, and unless some unknown environmental factor is operating it must be considered to be at least partly ofethnic/genetic origin. This is further confirmed by looking at neonatal mortality, of which low birthweight has been found to be the major determinant at both individual'7 and population levels.'8 For the three years 1981-3 combined, the neonatal mortality rates per 1000 live births were: Chinese 7-1, Indians 8-7, and Malays 9.1.6 In other words, though Indians have a greater proportion of low birthweight babies than Malays, they have a lower neonatal mortality rate. It is interesting that in a racially mixed community in Britain (though based on hospital deliveries and small numbers with possible bias), it was shown that while Indian babies were smaller than Caucasian and West Indian babies they had in fact the lowest perinatal mortality. '9 It seems therefore that these "small-for-dates" Indian babies are not necessarily less "mature". This would be fully clarified by looking at birthweightspecific neonatal mortality rates by ethnic group, but this would require the linking of birth and death certificates which is not yet available nationally in Singapore. However the data here certainly suggest that the internationally recognised weight of 2500 g used to define low birthweight should perhaps be revised downwards for Indian babies, particularly when international comparisons of the incidence of low birthweight are being made.
